2;’;22 S TABREEMEMIERSI -
- 15th National Conference on Laser Processing °

( 2022#%108 | ®iX )

FHBEEAL 3D TERIERA B

HEE S, WE, BB, FRE, RRK T, BRA

ERIYE RS T ARAWMANE T IR B S e fh B R skie =, 7, 510006
2R TR K P BOC AR A B SR %, IR, 518055
Email:774189567@qq.com

AR, Wi, AEIKRBUR, e b S g ey, T e BOL A%
AR AR R DO T OUBEEI TS Tolk b AN e sl i) S 2R Bl T S i a1
VAR WU T84 ST U7k, HMECUSRE A S0 BRI iy Jeer 5 0e A asfh 250l
REdsfr, HREHIER ALk, HInTRCRIR, AR, REERab 2 7Aoo s e . mot
[ PE I G DR B DU R S a4, HOER AR N T A, I B 5 R R 5T Ep
Ko, RIMPUELF, SHSCHSETTHTIOE. MRS TREMBIRE, BA RIFH NS .
H B A S B30 [ AL AT NS oR A1 F i B, )34 1R 3838 45 T P 0 A S B 15 SR A A — sE IR 2 B
BRI FIEL AN, 55 MBRCREUE JRARIF RS Ao AT FUE I X A 5 33 M A 1 ) O
FOR——rm B & & BACK B SRR H 4 DBEIT BN R 5 AL B T 24T A4, ) &%t
TEERGCBCEAR B A S BIEAE ho AEURAR S BEAT 1R I MR B A . PR . B
SERCLT PR S EER AT BN, AP IRAIE 1K IR L35 1 R R L Al 5t o
REEIR): WM, O, ek ARG



S22 | BrEEEEMEmMIERS

15th National Conference on er Processing

(2022#108 | ®iX )

ABSTRACT

Silicon glass is an indispensable material in modern scientific research and industry, because of its
advantages such as high hardness, high temperature resistance, low thermal expansion coefficient, good
chemical stability and electrical insulation. Due to its high melting temperature and the characteristics of hard
brittle materials, it is difficult to form functional devices with complex structures such as semiconductor
chips, microfluidic chips, optical fibers and optical devices through traditional processes such as
thermoforming and mechanical processing, which can only manufacture simple structures with low
efficiency and high cost. These shortcomings restrict the large-scale application of silica glass. While the
photocuring additive manufacturing technology can rapidly form complex structures without complex
secondary processing and molds, the formed models have meanwhile high printing accuracy and good
surface quality. Combined with heat treatment, engineering materials such as glass and ceramics can be
molded, which has a good application prospect. At present, the photocuring printing of silicon glass is still
in the research stage, and there is a certain gap between the manufactured glass, which has lower optical
transmittance, prone to microcracks and layered cracks, and commercial silicon glass. In this study, by
optimizing the key technologies of additive manufacturing of silicon glass such as high-solid content and
low-viscosity slurry, the photocuring printing process and the heat treatment process, a dense amorphous
silicon glass without cracks was formed. Based on this research, personalized glass ornaments, microfluidic
chips, and optical fiber preforms with complex structures was printed, which preliminarily verified the
advantages and broad application prospects of this technology.



